, integrating with respect to x and t from 0 to oo, and using (1) to (4). Solving this equation we obtain V (p', p) .
To derive v(x y t) from V(p' y p) we assume an inversion theorem which may be derived formally from Fourier's integral theorem in several variables:
where 7r>arg X> -7r, and 7r>arg X'> -7r, provided that:
F(X', X) is bounded in some half-planes JR(X') > a', JR(X) > a, (6) and 7 > a, 7' > a'.
Other conditions in addition to (6) will of course be necessary for the truth of the inversion theorem (5), but neither these nor the assumptions involved in (1) to (4) need be discussed since the whole process of determining v(x> t) as a double contour integral of type (5) i 9 4o] is regarded as purely formal. It has then to be verified that this solution does satisfy the differential equation and boundary conditions. This is done in the case of the equation of conduction of heat by transforming the paths of integration in (5) to paths beginning in the third and ending in the second quadrant, and the verification is then performed on these new integrals. The whole process follows the lines of the one-variable case 3 and will not be given here. The contour integrals of type (5) are evaluated by a deformation of the contour precisely as in the one-variable case, this will be done without comment, the method and justification having been given in the papers referred to.
3. Heat conduction in the region x>0; the initial temperature zero ; the end x = 0 kept at unit temperature for / > 0. We have to solve
By (1) and (4) the subsidiary equation is P and so
For F(X', X) to satisfy (6) 4. Heat conduction in the region x>0> 0<y<b; y==b maintained at unit temperature for £>0; y = 0 and x = 0 maintained at zero for />0; the initial temperature zero. We have to solve
The subsidiary equation is For the X-integration we require Clearly problems in which the temperature of y = b is a function of x or / may be dealt with in the same way provided the function satisfies fairly wide conditions. 5. Heat conduction in the region x>0, 0<y<b; the initial tern- where the last term has been derived from the pole X' =0; there are nopolesatX^+CX/*) 1 ' 2 . Carrying out the X-integration in the usual way, we have finally
The same metho'd applies to cases in which the initial temperature Uo(y, x) is a function of x and y under fairly general conditions on the function.
As an example let Uo(y, x) -x, for x>0, 0<^<&. The only change in V (y, p', p) is that the first term of (15) is replaced by -sin bq + sin qy + sin q(b -y) Kp' 2 q 2 sin bq Proceeding in the same way, we find that the only pole of V(y> X', X), qua function of X', is X' =0, where the residue is sinh J(X/*) 1/a -sinh ytX/ic) 1 ' 2 -sinh (b -y)(X/jc)"
Performing the X-integration of (5), we obtain finally 
